BaLaCuSbO 6 double perovskite has been successfully synthesized by solid state reaction in air atmosphere. Its structure was refined using powder neutron diffraction in the monoclinic space group I 2/m with a 4% antisite disorder on the B cations. Magnetic measurements give signs of 2D-antiferromagnetic behaviour with T N around 64 K. The Jahn-Teller distortion produced by Cu 2+ ions favours a crystallographic tetragonal distortion and consequently the in-plane super superexchange antiferromagnetic interactions, J 90°, are favoured over the in-plane J 180° antiferromagnetic exchange interaction. Both, J and J' magnetic interactions have been evaluated according to a Heisenberg antiferromagnetic rectangular model using an approximation to Curie's law in powers of J/T, being |J| around 10 times stronger than |J'|.
Introduction
In ordered double perovskites (DP) with general formula AA'BB'O 6 , B and B' ions are distributed in the octahedral sites in a rock salt like arrangement by sharing corners. Both A and A' ions occupy the cuboctahedral sites formed by this network of octahedra. DP in which B-site is occupied by a magnetic transition metal ion, and B'-site is occupied by a nonmagnetic one have been extensively studied [1-4].These DP oxides are of particular interest because of their different magnetic and electrical properties, which are strongly altered by the nature and oxidation state of the transition metal ion. Particularly, several Cu 2+ containing DP of the type AA'CuB'O 6 have already been studied. The structures of SrLaCuRuO 6 and SrLaCuSbO 6 were reported by Attfield et al [5] , however no magnetic studies were informed. Several A 2 CuB'O 6 were studied by Iwanaga et al. [6] and cooperative Jahn-Teller (JT) effect and anomalous antiferromagnetic behaviour was reported.
Since Cu 2+ ion in a regular octahedral environment has an electronic configuration t 2g 6 e g 3 , its ground electronic configuration is orbitally degenerated and asymmetrically filled, then in order to remove the degeneracy and lower the energy, the JT distortion is produced, which is usually expressed as the elongation of the octahedra along the z axes.
Regarding the g values, and considering only oxides, there is a wide range of g values which goes from 1 . Since we didn´t make experiments to calculate g, we actually do not know the exact value of g for our compound.
Antiferromagnetic DP with B-Cation order, of the type AA'BB'O 6 (where B is a paramagnetic ion and B´ a diamagnetic one) show significant geometrical magnetic frustration (GMF) [1] . The origin of this GMF is because the magnetic ions are located at the corners of a regular tetrahedron. On the other hand, this GMF is absent, or substantially decreased, when DP have cooperative JT distortion because the distances between the magnetic ions, located in the corners of this tetrahedron are not equivalent Owing to cooperative JT distortion in AA'CuB'O 6 DP the bond lengths of the CuO 6 octahedra in the xy planes are ~ 2 Å and ~ 2.3 Å along the z axes, on the other hand the B´O 6 octahedra (with the non-magnetic ion B´ in the centre) are almost regular, although with a slight compression along the z axes Figure 1 ).
Considering low dimensional materials, there is a difference between a two-dimensional and a quasi-two dimensional magnetic arrangement. For a quasi-two dimensional compound, there are still magnetic couplings between successive planes of square lattices, and the inter-plane magnetic interactions are usually lower than the intra-plane ones. In an isolated twodimensional magnetic material, there are no magnetic coupling between planes [10]. In a two dimensional antiferromagnetic compound the presence of magnetic frustration will depend on the character of the magnetic interactions competing in the compound [11] . According to the ratio |J'/J|, both a twodimensional and a quasi-two dimensional system with antiferromagnetic interactions can be either a Neel Antiferromagnet (NAF) if |J'/J| ≤ 0.4 or a Collinear Antiferromagnet (CAF) if |J'/J| ≥ 0.7 (see central and right panels in Figure 1) In the present paper we performed the structural characterization of BaLaCuSbO 6 with RT PXRD and NPD and the corresponding magnetic characterization. The later allow us to explore the low dimensional magnetic behaviour and measure the magnetic interactions. For this purpose, we use an analytical function that fits the susceptibility curves for a 2D spin-½ quantum Heisenberg antiferromagnet (QHAF). This function has been formulated for the Heisenberg AF rectangular model using a modified Padé rational approximation to Curie's law in powers of J/T. For the best of our knowledge, this is the first time that both, J and J´ have been quantified in a DP oxide. 
Experimental section

Results
Structural characterization
A pure BaLaCuSbO 6 DP was obtained as a dark greenish powder. The determination of the space group (SG) was made in the following way: by autoindexing the PXRD data we determine that the Crystal System was monoclinic. Specifically, in the case of ordered double perovskites, the article by P.
Woodward and co-workers occupancies were also refined but they remained close to one within the standard deviations so they were fixed to unity. These results confirmed the proposed stoichiometry BaLaCuSbO 6 . , associated to the space group I 2/m is illustrated in Figure 3 . On the left side no tilt is observed along the c axes. On the right side antifase tilt, along a and b axes of the pseudocubic cell is shown. The obtained tilt angles ( Table 1 ) are small and the structure is composed by ab planes where distances between neighbour Cu 2+ ions inside a plane are smaller than between consecutive planes. The JT distortion is illustrated in Figure 3 , right side: the dark grey octahedra (green online) are elongated along c axes. 
Magnetic characterization
M vs. T measurements were done under three different applied fields (H), 0.5, 1.0 and 5.0 T, under ZFC and FC conditions (see Figure 4) . Fits of the high temperature region (200 < T < 300 K) with Curie-Weiss law, according to χ = C/(T -θ) are shown in Figure 4 , right side (red lines on line). C is the Curie constant, θ is the Weiss temperature and µ eff , the effective magnetic moment calculated from the Curie constant (See Table 2 ). The presence of moderated strong antiferromagnetic interactions can be deduced from the negative sign of Weiss temperatures. The experimental effective magnetic moments are higher than the theoretical ones corresponding to spin only contributions, suggesting some orbital contribution.
χ vs T data have a broad maximum about 70 K, and a minimum about 20 K. This broad maximum in susceptibility is compatible with 2D antiferromagnetic behaviour, which can be understood by considering the orientations of the d orbitals of Cu 2+ .
Low dimensional behaviour has been already reported for some Cu 2+ containing DP. Tetragonally distorted B-site ordered Table 2 ). The estimated. 3D-Neel Temperature in Table 2 has been obtained from the maximum of dχT/dT curves, showed in the inset of Table 3 : Results obtained from polynomial fittings according to 2D Heisenberg Antiferromagnetic model, χ P is the paramagnetic susceptibility, C the Curie constant, and J and J' the magnetic coupling constants. Figure 5 show the resulting fits, together with the χ data for ZFC condition at the three magnetic fields. Table 3 shows the obtained values for χ P , C, J and α parameters, with the corresponding value for J'= αJ.
The presence of two significant antiferromagnetic interactions is confirmed by the negative signs of both, J and J´. The absolute value of J is one order of magnitude higher than the one of J', this indicates two quite different antiferromagnetic interactions and the possibility of some magnetic frustration. 
Discussion
The magnetic orbital, for Cu 2+ ion, is the half filled d x 2 -y 2 , and can be considered to lie on the ab plane for the perovskite BaLaCuSbO 6 . On the other hand, the filled d z 2 orbital is not magnetic and interacts with the oxygen p z orbitals along the caxis, and consequently, there is not magnetic interaction along this direction. Because of this, the low dimensional magnetic behaviour can be considered mostly confined to the ab planes and the material can be considered to be a two dimensional Heisenberg antiferromagnet of spins ½.
The two Cu 2+ ions that lie on the ab plane, as illustrated in The Cu 2+ ions distribution in ab plane can easily be seen like a square lattice, Figure 6 , left side. In a square lattice like this, the shorter magnetic interaction, between nearest neighbours, is J 90°, which corresponds to J in To the best of our knowledge, this is the first time that the different magnetic interactions in a two dimensional antiferromagnetic DP containing Cu 2+ were quantified using an analytical function, obtaining in this way a deeper understanding of the magnetic behaviour of these DP.
Conclusions
The BaLaCuSbO 6 monoclinic DP, space group I 2/m, has been successfully synthesized by solid-state reaction in air atmosphere. It has 4% antisite disorder of B cations and magnetic measurements show 2D-antiferromagnetic behaviour with T N around 64 K, followed by a transition from a 2D to a 3D-antiferromagnetic regime. The JT effect of Cu 2+ ions originates the structural features, which favours the in-plane superexchange antiferromagnetic interactions, J 90° (J), over the in-plane J 180° (J´) antiferromagnetic superexchange interaction.
Both, J and J' magnetic interactions have been evaluated according to a Heisenberg antiferromagnetic rectangular model using an approximation to Curie's law in powers of J/T, being |J| around 10 times stronger than |J'|. To the best of our knowledge, this is the first time that the different magnetic interactions in a two dimensional antiferromagnetic DP containing Cu 2+ were quantified using an analytical function.
